Two new polyisoprenylated acylphloroglucinols, 7-epi-isoxanthochymol and 7-epi-cycloxanthochymol (1 -2), were isolated from the barks of Garcinia nervosa together with their 7-epimers isoxanthochymol (3) and cycloxanthochymol (4). Their structures were determined on the basis of NMR spectroscopic data. The cytotoxic activity of the isolated compounds against HL-60, MCF-7 (human breast adenocarcinoma), A549 (human lung adenocarcinoma) and HepG2 (human hepatocellular carcinoma) cells were evaluated, and all compounds showed cytotoxic activity against all cell lines.
Garcinia, a highly diverse pantropical genus consisting of about 300 species, is one of the biggest genera of the Clusiaceae family [1] . Many of the species of Garcinia produce edible fruits, with Garcinia mangostana (mangosteen) being one of the most wellknown species among them. In addition to their edible fruits, the plants of Garcinia are also valuable as sources of medicines, color pigments, resins and lumber [2, 3] . Phytochemically, this genus is mostly known for its unique prenylated xanthones and benzophenones [2, [4] [5] [6] [7] [8] [9] [10] [11] , though triterpenoids [12, 13] and flavonoids [14] were also reported. The leaves G. nervosa have been reported to contain biflavonoids and chalcones [15] [16] [17] [18] . The leaves extract of G. nervosa has also been reported to show cytotoxic activity against HeLa, MCF-7, and HT-29 cell lines, however its bioactive constituents were not reported [19] .
In our search for structurally and biologically interesting natural products from tropical plants [13, [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] , we screened Malaysian plants extracts for cytotoxic activity against human promyelocytic leukemia HL-60 cells, and the leaves extract of G. nervosa was found to be cytotoxic. Thus, we investigated the extract, yielding two new polyisoprenylated benzophenones, 7-epi-isoxanthochymol and 7-epi-cycloxanthochymol (1 -2, Fig. 1 ), together with their 7-epimers isoxanthochymol (3) [32] and cycloxanthochymol (4) [33] . The structure elucidation of 1 -2 and the cytotoxic activity of 1 -4 are reported herein. (Fig. 2 ) indicated 1 to possess the same planar structure as 3. In addition, analysis of the NOESY correlations (Fig. 3) showed that 1 have the same relative configuration as 7-epi-isogarcinol [34] . However, based on the specific optical rotation of 1 and 7-epi-isogarcinol, [] D 21 -158 (c 1.0, CHCl 3 ), 1 was deduced to be 7-epi-isoxanthochymol, the enantiomer of 7-epi-isogarcinol. Table 1 , and b represents the downfield proton. , yellow amorphous solid, and the molecular formula was determined to be the same as 1. The 1 H and 13 C NMR data of 2 were similar to those of 1, and the differences between 1 and 2 were similar to the differences between 3 and 4. Thus, 2 was expected to be the 7-epimer of 4, and the 2D NMR correlations and CD data of 2 supported the structure of 2 as 7-epicycloxanthochymol.
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The isolated compounds were tested for cytotoxicity against HL-60, human promyelocyctic leukemia cells, MCF-7, human breast adenocarcinoma, A549, human lung adenocarcinoma, and HepG2, human hepatocellular carcinoma cells. As can be seen in Table 2 , 1-4 showed cytotoxic activity against all four cell lines. Furthermore, except against HL-60 cells, 1 and 2 showed more potent cytotoxic activity than their 7-epimers 3 and 4. 
Experimental

General experimental procedures:
Optical rotations were measured on a JASCO DIP-1000 polarimeter. UV spectra were recorded on a Shimadzu UVmini-1240 spectrophotometer and IR spectra on a JASCO FT/IR-4100 spectrophotometer. High-resolution ESI MS were obtained on a LTQ Orbitrap XL (Thermo Scientific). 1 H and 2D NMR spectra were measured on a 400 MHz spectrometer at 310K, while 13 C NMR spectra were on a 100 MHz spectrometer. The residual C 5 D 4 HN chemical shift used as an internal standard are δ H 7.58 and δ C 135.9. Standard pulse sequences were used for the 2D NMR experiments. Merck silica gel 60 (40 -63 m) and Nacalai Tesque Cosmosil 140C 18 -OPN were used for the column chromatography, and the separations were monitored by Merck silica gel 60 F 254, or Merck silica gel RP C-18 F 254 TLC plates. 
Extraction and isolation:
The leaves of G. nervosa (1 kg) were extracted with methanol to obtain 133 g of extract. Part of the methanol extract (76.5 g) was successively partitioned with nhexane, ethyl acetate, n-butanol and water, and the EtOAc-soluble materials (24.8 g) were further separated with a sephadex LH-20 column (CHCl 3 /MeOH, 1:1) to obtain 7 fractions (Fraction E-1~E-7). Further separation of fraction E-3 by a silica gel column (nhexane/EtOAc, 4:1 -1:1, CHCl 3 /MeOH, 1:0 -0:1), ODS silica gel column (H 2 O:MeOH, 3:7-1:9) and HPLC (Nacalai tesque Cholester 10 mm x 250 mm, 77% MeCN (aq) , flow rate 2.5 mL/min, UV detection at 254 nm) yielded 1 (t R 16 min, 2.7 mg, 0.00058%), 2 (t R 17 min, 4.3 mg, 0.00093%)、isoxanthochymol(3, t R 18 min, 23.1 mg, 0.0050%), and cycloxanthochymol (4, t R 20 min, 12.1 mg, 0.0026%). 
7-epi-isoxanthochymol (1)
